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Asbestos-Related Radiographic Changes by
ILO C l a s s i f i c a t i o n of 10 X 10 cm Chest X-Rays
in a Screening of the General Popula t ion
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i
A sample of 1388 10 X 10 cm chest X-rays from a previous

population screening of males aged 40+ years were reevaluated by use
of the ILO classification. There were 1036 films of subjects from an
industrialized town, and 352 from a rural community. The observed
rates of parenchymal changes (profusion ^ 1/0) at the revaluation
were 1.3% in the urban community and 3.4% in the rural community.
The corresponding figures for pleural changes were 5.0% and 0.6%,
respectively. Based on additional questionnaire information on asbestos
exposure, it was found that the radiographic changes were probably
related to past asbestos exposure for 2.3% of the subjects from the urban
community and 0.6% from the rural community. In cases of asbestos-
related illnesses the mean time since first exposure to asbestos was 35.9
years, whereas the mean duration of the exposures was 11.4 years. The
results seem to indicate that the ILO reassessment of the radiographs was
more sensitive in detecting pleural changes than the previous clinical
screening of both small and large films.
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n a previous screening i n v e s t i g a t i o n
of 21,453 males aged 40+ years in
the county of T e l e m a r k , N o r w a y , it
was f o u n d tha t 18.1% had been ex-
posed to asbes tos at work.1 The prev-
alence rate of pu lmonary asbes tos i s
was 0.4%, and t h a t of asbestos-
re la t ed p l e u r a l p laque s was 1.8%.2
T h e s e r e s u l t s were ob ta ined by a
primary screening with 10 X 10 cm
chest X-rays combined with a c l ini-
cal reexamination, including f u l l - s i z e
chest X-rays of s u b j e c t s with sus-
pec t ed f i n d i n g s . Previous asbestos
exposure was determined by a ques-
tionnaire in the pr imary screening
and by interview of those who at-
tended the c l inical examination.

Previous s tud i e s have shown sub-
stantial variation in the prevalence
rates of a s b e s t o s -r e la t ed i l lne s s e s as
determined by d i f f e r e n t d i a g n o s t i c
p r o c e d u r e s . 3 ' 4 I n a N o r t h American
reevaluation by use of the ILO clas-
s i f i c a t i o n , only 16 (3.6%) of 439
radiographs o f s u b j e c t s prev iou s ly
de s ignat ed as having an asbestos-
related di sorder were found to have
radiographic signs consistent with
such a disorder. 5

In the present s t u d y a sample of
the 10 X 10 cm chest X-rays from
our earlier s t udy were reexamined by
use of the ILO c l a s s i f i c a t i o n 6 to re-
evaluate the p r e v i o u s l y assessed
prevalence o f a sbe s to s-re lated i l l -
nesses in the s t u d y p o p u l a t i o n .

S u b j e c t s a n d M e t h o d s
F r o m th e p r e v i o u s l y screened

p o p u l a t i o n s of the indu s t r ia l town
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TABLE 1
Prevalence (%) of R a d i o g r a p h i c F i n d i n g s by ILO C l a s s i f i c a t i o n of 10 x 10 cm Chest X-Rays f r o m an Urban and a R u r a l .C o m m u n i t y

S m a l l S m a l l Pleura!

Urban
(n = 1036)
Rural
Ifi = 352)

A l l
(n = 1388)

o p a c i t i e s
p r o f . > 1/0

1.3
( 1 3 )

3.4'
( 1 2 )

1.8
(25)

opaci t i e s
p r o f , a 1/1

0.7
(7)
1.4

(5)
0.9

( 1 2 )

t h i c k e n i n g
chest wall

3.6*
(37)

0.3
0)
2.7

(38)

t h i c k e n i n g
d i a p h r a g m

3.1"
(32)

. —

2.3
(32)

P l e u r a l
c a l c i f i c a t i o n

3.1"
(32)

0.3
d )
2.4

(33)

p l e u r a l
t h i c k e n i n g

0.3
(3)
0.3

( 1 )
0.3

(4)

J - U I J Tp l e u r a l
changes

5.0"
(52)

0.6
(2)
3.9

(54)
N u m b e r s of s u b j e c t s are in parenthese s .
* P < 0.05.
"P < 0.01.

TABLE 2Prevalence (%) of Asbe s t o s -Rela t ed I l l n e s s e s in an Urban and a Rural C o m m u n i t y Based on ILO C l a s s i f i c a t i o n of10 x 10 cm Chest X-Rays and Ques t ionnaire Exposure I n f o r m a t i o n
Communi ty

Urban
(n = 1036)
Rural
(n = 352)

A l l
Ifi = 1388)

k U I I ^ I I U I W O I 3± p l e u r a l
changes

0.3
(3)
0.6

(2)
0.4

(5)

V * l l W U I 1 1 3 W I I W C U
p l eura lt h i ck en ing

1.8
( 1 9 )

0

1.4
( 1 9 )

k M l l u o d
p l e u r a l

t h i c k e n i n g
0.1

(D
0

0.1( 1 )

Pleural
c a l c i f i c a t i o n

1.6
( 1 7 )
0

1.2
( 1 7 )

I uiai V V I L I I
asbes tos-related

f i n d i n g s
2.3

(24)
0.6

(2)
1.9

(26)
N u m b e r s of s ub j e c t s are in parentheses.

Porsgrunn and the rural m u n i c i p a l i t y
S e l j o r d two r o l l s of f i l m were se-
l ec ted by chance for revaluation. In
the f o l l o w i n g the two communities
are referred to r e spe c t iv e ly as "ur-
ban" and "rural." All 10 X 10 cm
X-rays had been taken in posteroan-
terior and lateral pro j e c t i on s . The
f i l m s were c l a s s i f i e d by the reassess-
ment by one experienced reader
(GH) according to the ILO system.
All f i l m s were analyzed through a
magni f i er that y i e ld ed a 25% en-
largement. During the c la s s i f i ca t i on
of the f i l m s the reader had no infor-
mation about the origin of the f i l m s ,
previous asbestos exposure, or the
domici le s of the s tudy subjec t s .

The s tudy sub j e c t s were consid-
ered to have been exposed to asbes-
tos whenever they had confirmed
work-related asbestos exposure in

the questionnaire f r o m the primary
screening. In the previous s t udy the
s p e c i f i c i t y of true po s i t i v e answers,
assessed by interview by a trained
occupational phys ic ian, was 97.3%.
The s ens i t iv i ty of the questionnaire
in i d e n t i f y i n g exposed s u b j e c t s was
44.6%.2

Whenever the present ILO classi-
f i c a t i o n unve i l ed t y p i c a l radio-
graphic changes, and previous asbes-
tos exposure was confirmed in the
questionnaire, the f i n d i n g s were con-
sidered to be probab ly asbestos re-
lated.

S t a t i s t i c a l analysis o f d i f f e r e n c e s
between means was based on the
standard errors of the d i f f e r e n c e s .
A n a l y s i s o f d i f f e r e n c e s between
rates was based on the x2 test with
Yates correction for small numbers.

R e s u l t s
T h e r e were 1036 10 X 10 cm

X-rays e l i g i b l e f rom the urban com-
munity and 352 f rom the rural. The
mean ages of s t udy sub j e c t s f r o m the
rural and urban communities were
62.8 (SD 11.8) and 59.4 (SD 11.1)
years, r e sp e c t iv e ly (P < 0.001).
There were s i g n i f i c a n t l y (P < 0.01)
more smokers in the urban p o p u l a -
tion, with 38% current smokers, 33%
ex-smokers, and 29% never-smokers
compared to 22%, 27%, and 51%,
re spe c t ive ly , in the rural p o p u l a t i o n .

T a b l e 1 pre s ent s the prevalence
rates of radiographic f i n d i n g s as de-
termined by the ILO c l a s s i f i c a t i o n .
In a l l , 75 (5.4%) had any f i n d i n g s
described. S m a l l opac i t i e s with pro-
f u s i o n > 1/0 were seen in 13 (1.3%)
from the urban community and in 12
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Fig. 1. Time since f i r s t exposure in 5 sub j e c t s with l u n g f i b r o s i s with p r o f u s i o n 1/0 + iS, 20s u b j e c t s w i th p l e u r a l th i ckening M, and 17 s u b j e c t s with pleura! c a l c i f i c a t i o n HI.

5-9 10-20 SCH-
duration of exposure

Fig. 2. Duration of asbestos exposure among 5 sub j e c t s with lung f i b r o s i s with p r o f u s i o n 1/013, 20 sub j e c t s with p l eura l thickening H, and 17 sub j e c t s with pleural ca l c i f i ca t i on EL

(3.4%) from the rural community
(P < 0.05). For any pleural changes
the corre sponding f i g u r e s were 52(5.0%) and 2 (0.6%) (P < 0.01).

Previous occupational exposures
to asbestos had been confirmed in
the questionnaire by 22.1% of the

urban p a r t i c i p a n t s and by 5.7% of the
rural.1 T a b l e 2 presents the preva-
lence rates of i l lne s s e s that are prob-
ab ly a s b e s t o s - r e l a t e d in the two
p o p u l a t i o n s , based on the ILO clas-
s i f i c a t i o n and the questionnaire in-
formation. The rates of all asbestos-

re la t ed f i n d i n g s was 2.3% among
s u b j e c t s in the urban community and
0.6% in the rural community (P <
0.1).

F i g s . 1 and 2 present the time since
f i r s t exposure and the durat ion of the
repor t ed exposure s f or s u b j e c t s with
asbe s to s-re la t ed l u n g f i b r o s i s ( p r o f u -
sion > 1/0), p l eura l th i ckening, or
pleura l c a l c i f i c a t i o n . The mean times
since f i r s t exposure for these groups
were 23.6 (SD 8.6), 38.1 (SD 12.0),
and 40.2 (SD 13.0), years, respec-
t i v e l y . T h e corresponding f i g u r e s f o r
the durat ion of the r epor t ed asbes tos
exposures were 9.6 (SD 9.5), 12.1
(SD 14.7), and 13.1 (SD 15.7) years.
D i s c u s s i o n

T h e pr e s en t r e s u l t s correspond
wel l with re su l t s f r o m previous s tud-
ies7"9 with regard to the preval ence
rates of a sb e s t o s -re la t ed r a d i o g r a p h i c
abnormal i t i e s in the general p o p u l a -
tion. The re su l t s also conf irm that the
pr eva l en c e of p l e u r a l changes i s
h igher in an urban than in a rural
p o p u l a t i o n . There was no clear rela-
t ion to work-related exposures for
the observed parenchymal changes.
A l o n g with the deviant age d i s t r i b u -
t ion in the two p o p u l a t i o n s , the ob-
served higher rate of such changes in
the rural community could be re lated
to other l u n g i l lne s s e s accompanied
by f i b r o t i c changes. Lung f i b r o s i s is
associated with tobacco smoking, 1 0

but p l e u r a l p laque s are not. How-
ever, in l i g h t of the smoking habit s in
the two p o p u l a t i o n s s t u d i e d , it does
not seem l ike ly that the present f i n d -
ings can be explained by smoking.

Based on the primary screening
with 10 X 10 cm f i l m s of 1388 men,
75 of them had prev iou s ly been se-
l ec ted for a clinical reexamination,
which included a 40 X 40 cm chest
X-ray,1 1 and an occupational his tory
taken by interview.2 At that exami-
nation 4 cases of pulmonary asbesto-
sis, of which 3 also had p l eural
p laque s , and 23 cases of p l eura l
plaque s only had been diagnosed.
T a b l e 3 pre s ent s the f i n d i n g s by the
prev iou s r e examinat ion o f l a r g e
f i l m s in relation to f i n d i n g s by the
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T A B L E 3
R a d i o g r a p h i c F i n d i n g s by the ILO C l a s s i f i c a t i o n of 10 x 10 cm Chest X-Rays and Ques t i onnaire I n f o r m a t i o n on A s b e s t o s
Exposure in R e l a t i o n to Diagno s i s Based on F i n d i n g s on 40 x 40 cm Chest X-Rays and an O c c u p a t i o n a l H i s t o r y among 75of t h e S t u d y S u b j e c t s Who Had P r e v i o u s l y Been S e l e c t e d f o r a C l i n i c a l Reexaminat ion

Diagno s i s at the c l i n i c a l examinat ion
F i n d i n g s by the ILOc l a s s i f i c a t i o n P u l m o n a r y

asbestosis
only n = 1

Pulmonary
asbes tos i s ±

p l e u r a l p laque s
Pleura l

p l a q u e s onlyn = 26
Other

pneumoconio s i s
n = 4*

No asbestos-re lated di sease or
other pneumoconio s i s

n = 42
S m a l l o p a c i t i e s withp r o f u s i o n a 1/0
P l e u r a l changes
C o n f i r m e d asbestos

exposure in
ques t ionnaire

1

21
13

1
18

* One person was regarded as having p u l m o n a r y asbestosis mixed with another pneumoconios i s .

present ILO c l a s s i f i c a t i o n of the 10
X 10 cm f i l m s f r o m the same sub-

j e c t s . Among the 4 s u b j e c t s with
pulmonary asbes tos i s the ILO classi-
f i c a t i o n recognized only one with
small o p a c i t i e s with p r o f u s i o n > 1/0.
Among 29 s u b j e c t s with p l e u r a l
p laque s , the ILO c l a s s i f i c a t i o n rec-
ognized 24 (82.8%) with p l e u r a l
changes (circumscribed or d i f f u s e
p l eura l th i ckening, or p l eura l c a l c i f i -
cat ion). However, when ILO f i n d -
ings were combined with question-
naire in format ion on past asbestos
exposure, the present ILO reevalua-
tion c l a s s i f i e d only 16 s u b j e c t s of the
30 (53.3%) as having an asbestos-
re la t ed i l ln e s s . T h u s , the l i m i t i n g fac-
tor of the present DLO reassessment
in i d e n t i f y i n g a sbe s to s-re lated i l l -
nesses, p a r t i c u l a r l y p l eura l changes,
in a p o p u l a t i o n screening seems to be
the low sens i t iv i ty of the question-

.naire in d e t e c t i n g the exposed sub-
j e c t s .

The ILO 12-point scale of small
opaci t i e s requires a comparison with
standard f i l m s , which are available
only in large sizes. T h i s could be one
reason why the s en s i t iv i ty of the
present reading to asbestos-related
parenchymal changes was low. Such
an e x p l a n a t i o n would be in keeping
with the r e s u l t s pre sented by Sheer s
et al.,12 who f o u n d that the agree-
ment between small and large f i l m s

was poorer for parenchymal changes
than for p l e u r a l lesions. On the other
hand, the same authors c la imed that
the r e a d i n g method was more impor-
tant than the size of the f i l m wi th
regard to the d e t e c t i o n of asbestos-
re la t ed changes. W e i s s 1 0 f o u n d that
sma l l - s i z e roentgenograms were as
a p p r o p r i a t e as large ones for both
parenchymal and p l e u r a l changes. In
the present s t u d y , the ILO c l a s s i f i c a -
tion of small f i l m s only proved to be
more s ens i t ive in d e t e c t i n g p l e u r a l
changes than the prev iou s ly con-
ducted clinical two-stage r ead ing of
both small and large f i l m s . One ob-
vious d i s a d v a n t a g e of the ILO clas-
s i f i c a t i o n , however, is that it cannot
f i r m l y separate extrapleural f a t f r o m
d i f f u s e thickening of the p l eura , or
large p laque s f rom d i f f u s e thicken-
ing. T h i s is par t i cu lar ly important for
asbestos-related changes. T h e r e f o r e ,
there has been a demand for a revi-
sion of the ILO system regarding
pleural changes.13
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Erratum

Random keypunch ing errors were discovered a f t e r the p u b l i c a t i o n of the art ic le "Blood
exposure and the risk of h e p a t i t i s B virus i n f e c t i o n in f i r e f i g h t e r s . " 1 Data f r om c o m p l e t e d p a p e r
questionnaires were rekeypunched in d u p l i c a t e and cross-checked. A reanalysis led to no
s u b s t a n t i a l changes in r e su l t s or conclusions; however, in the l o g i s t i c regression a n a l y s i s , one
m a r g i n a l l y s i g n i f i c a n t odd s ratio became nons ign i f i can t . For thi s reason, a revised version of
T a b l e 5 f r o m thi s article is inc luded below.

Bradley A. W o o d r u f f , MD MPH
Linda A. Moyer, RN
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T A B L E 5Risk of HBV I n f e c t i o n in Fire Department Employees. Logi s t i c RegressionA n a l y s i s I n c l u d i n g Fac t or s Shown I m p o r t a n t b y Univariate A n a l y s i s
Risk f a c t o r Cat egory Odds ratio 95% Cl*

Race

H i s t o r y o f S T D

Had blood contact with skin inprior 6 months
Performed CPR without protec-tive device in prior 6 months

BlackW h i t e
YesN o
YesN o
YesN o

2.0Referent
2.2

Referent
1.8Referent
1.8Referent

0.96, 4.3

1.1,4.4

0.94, 3.6

0.7, 4.2

* C o n f i d e n c e interval.


